Management strategies developed in heathlands, such as burning, produce changes in plant community composition and rejuvenation of Calluna vulgaris plants, which affect their carbon sequestration capacity (Kopittke et al., 2013) .
Introduction
Global change may affect the dynamics of ecosystems and the goods and services they provide (Wessel et al., 2004) . Atmospheric nitrogen (N) deposition is one of most important drivers of global change, mainly in temperate ecosystems (Valladares et al., 2005) . Heathlands are widespread across Europe and have been identified by the IPCC as an ecosystem vulnerable to global changes (IPCC (2007) .
Heathlands are typical man-made ecosystems in Europe that require some sort of management activities (cutting, burning, etc.) to preserve them. These ecosystems usually have a high natural value and, in the last few decades, they have suffered from lack of management, wildfires or size reduction. Atmospheric N deposition may add to these threats and make these ecosystems even more at risk. Heathlands in the Cantabrian Mountains occur on nutrient-poor acidic soils and are functionally adapted to low N content in the soil. So, the addition of N via deposition has the potential to affect their structure, functioning and, therefore, could affect the provision of regulating ecosystem services such as carbon sequestration and storage (de Vries et al., 2009 ). However, literature information suggests that the impact of N deposition on ecosystem carbon sequestration is highly uncertain (de Vries et al., 2009 ).
The role of prescribed fire in the provision of regulating ecosystem services of Spanish heathlands species, Erica tetralix and Vaccinium myrtillus as the accompanying ones. We placed three permanent plots (20mx20m) in each heathland site. In June 2005, one plot per site was subjected to an experimental fire (burned plot), the second one to experimental fire plus yearly fertilisation until 2014 (burned plus fertilized plot), and the last one was used as a control. The fertilizer level, 5.6 gm -2 yr -1 , was chosen to simulate twice the estimated current background pollution level in the area. In 2014, a total of three 1 m 2 sampling units were studied in each plot (i.e. 9 replicates per treatment). In each sampling unit the aboveground plant biomass was harvested separately for each woody and herbaceous species. In the case of C. vulgaris we differentiated (a) leaves, (b) stems, and (c) belowground biomass. A sample of litter was taken for each sampling unit. Three 5 cm diameter soil cores were sampled in each sampling unit and two soil layers were differentiated: upper (0-10cm) and lower (10-25cm). The bulk density of each layer was calculated. A sample of litter was taken from each sampling unit and its volume recorded. Total amounts of carbon were calculated in plants, litter and soil layers (upper and lower) for control, burned and burned plus fertilized plots.
The harvested vegetation and litter was fully dried at 40 °C for 48 hrs, ground with a mixer mill and sieved (200 µm). Soil samples were air dried, ground and sieved (200 µm). Both vegetation, litter and soil samples were analysed for total carbon (C) using an elemental analyser (Carlo Erba NA 1500)
One way analysis of variance including treatment as fixed factor were performed for the carbon storage in each of the compartments. Where pairwise comparisons were needed the post hoc test Tukey was used. All data were analysed using statistical package SPSS statistics (version 21).
Results and Discussion
Aboveground biomass in Calluna vulgaris was higher than in the other woody species, both in the control and after experimental treatments. Erica tetralix showed a significant increase in aboveground biomass after burning and fertilization, while the rest of the woody species did not show any significant variation.
The vast majority of the total carbon was allocated in the Calluna stems in the control situation (Table 1) . However, this pattern was modified after burning and fertilization. There was a significant increase in the carbon content of leaves (F 2,24 = 5.36; p<0.05), and a reduction in the other two compartments (stems (F 2,24 = 44.83; p<0.05); and roots (F 2,24 = 24.89; p<0.05) after burning and burning plus N fertilization. The average carbon storage in all the compartments of these heathlands is 122 tonnes/ha (Fig. 1) . Soil horizons are the most important compartment of sequestrated C in the control situation and after burning and N fertilization. Furthermore, soil horizons showed the highest carbon storage after burning plus N deposition, although without significant differences (F 2,24 =60.91; P=0.32). However, carbon storage in vegetation (F 2,24 =36.10; P<0.05) and litter (F 2,24 =17.34; P=0.00) showed a significant decrease after burning and burning plus fertilization. The lower soil layer showed higher C accumulation (72.46 tonnes/ha) than the upper one (51.14 tonnes/ha).
In general, the compartment of soil horizons shows the highest capacity for carbon storage in Cantabrian heathlands as occurs in other heathlands in Europe (de Vries et al., 2009) . Traditional management (burning) does not affect the carbon distribution pattern. However, burning in the framework of N deposition increases the capacity of Cantabrian heathland carbon sequestration compared to the control situation. Burning involves a rejuvenation of the Cantabrian heathlands and facilitate a net carbon gain 
